030-632 Bioorganic Chemistry II

Mondays and Wednesdays, 10:00 -12, Remsen 300
(Typically, the class will meet from 10-11:30am. Sometimes the class will be extended to 12:00 noon.)

Required Texts

1) “The Organic Chemistry of Enzyme-Catalyzed Reactions” Richard B. Silverman, Academic Press, 2nd Ed., 2002.

2) "Medicinal Natural Products: A Biosynthetic Approach" Paul M. Dewick, Wiley, 2nd Ed., 2002.

3) Other required and recommended reading will be distributed throughout the course.

Course Requirements

Final Proposal


35%

Mid-term


40%

Problem Sets


20%

Class Participation


  5%

Important due dates

January 27
First day of class

March 3
Abstract due, returned March 5

March 10
Spring Break

March 24, 26
Proposal Presentations

April 7

Mid-term exam
April 14
Proposal figures due

April 21
First draft of proposal due

April 28
Student critiques of proposals due

April 30
Last day of classes

May 7

Final draft of proposal due
Research Proposal

The final project for this class (in place of an exam) is an independent research proposal. The research proposed should incorporate aspects of both organic and biological chemistry.  This proposal should suggest and defend new experiments related to a bioorganic subject of your choosing and it should include an explanation of what you think you will learn from your experiments. This is your chance to be creative and show us what you know. 

The project will be worked on throughout the semester, including a presentation of your ideas to the class, and a critical appraisal of a first draft of your proposal by Professors Townsend and Hendrickson and by your peers.  Guidelines taken directly from the NIH Postdoctoral Fellowship application will be handed out as instructions for proposal format.  A typical NIH postdoctoral application will include anywhere from 30-70 relevant references.

March 3
Abstract due – To prepare for your proposal, you should begin reading the literature during the first two months of class.  As you choose and develop your area of interest, you will probably find it useful to discuss your ideas with your peers and with the two professors. On March 3rd, please turn in a one-page abstract that defines your proposal subject area, lists at least one specific aim and includes 3-5 pertinent and current references.  

March 24, 26
Presentations – As you develop the ideas for your proposal, you will present them to the class in a 15-20 minute presentation and discussion.  This is your opportunity to get feedback on where you are headed with your proposal from the professors and from your peers.   Don’t waste this chance!  

April 14
Figures are due – The best way to present a research topic and to sell your own ideas is through careful construction of figures.  A picture really is worth a thousand words.  And, busy reviewers often only skim the text but pay careful attention to the figures and legends.  Think of your figures as a means to highlight the critical points of your proposal. NIH grants have to be in black and white – Consequently so does your research proposal.  Spend some time constructing the figures.  Turn them in to us, with a title for your proposal, and a title and figure legend for each figure.  We will critique them for clarity and offer suggestions on how they might be improved. 

April 21
First draft is due – Turn in a complete first draft or your proposal.  We will hand out suggested information to consider as you review each others proposals.

April 28
Peer review comments due – You should critically read each of your peers proposals and prepare a one page summary of constructive comments on what they have presented.  This summary should include a discussion of what you liked about the proposal as well as suggestions for additional experiments or ways in which they could present their ideas more clearly.  It is important to note anything that you don’t think will work, providing a clear explanation for why it might not work, and any important controls that they might not have considered.

May 7
Final draft of proposal is due – Turn in two copies, one to each professor.  Remember the proposal must be in black and white.

Course Schedule:

Week 1:

January 27 
Introduction and Fatty acids
January  29

Fatty acids (Type I and II enzymes, phosphopantethienylation, tuberculosis)

Week 2:

February 3

Eicosanoids (prostaglandins, leukotrienes, Cox I and II inhibition)

February 5

Polyketides (Type I iterative, Type II, Type III, aflatoxin, tetracycline)

Week 3:

February 10

Polyketides (Type I modular, macrolide and polyether/olefin antibiotics)

February 12
Non-ribosomal polypeptides (penicillin, vancomycin, mixed biosynthesis, epothilone)

Week 4:

February 17
Terpenes (mevalonate and non-mevalonate, mono-, sesqui-, di- and triterpenes)

February 19

Terpenes (cholesterol, HMGCoA reductase inhibitors)

Week 5:

February 24 
Shikimate (aromatic amino acids, quinones and derivatives, Glyphosate, 




C7N classes)

February 26
Alkaloids (alkyl and benzenoid)

Week 6:

March 3
Abstract due – Alkaloids (indole classes, biomimetic synthesis)

March 5

Sugars (amino sugars, deoxysugars, modified sugars)

Week 7:

Spring Break – No classes
Week 8 

March 17

Bacterial cell wall biosynthesis, antibacterials

March 19
Vancomycin, vancomycin resistance

Week 9:

March 24

Interim Presentations
March 26

Interim Presentations
Week 10:

March 31

Fungal cell wall biosynthesis, anti-fungal reagents

April 2


Viruses – What they are and how they differ from bacteria

Week 11:

April 7


Two-hour exam
April 9

Chemical approaches to glycobiology

Week 12:

April 14


Figures for proposal are due – Carbohydrate recognition and multi-valency

April 16

Review of the genetic code and protein translation

Week 13

April 21

First draft of proposal is due – Chemical methods for manipulating the code (in vitro), in vitro translation, post-translational modification, chemical modification 

April 23

Chemical methods for manipulating the code (in vitro and in vivo), native peptide ligation, inteins
Week 14:

April 28

Student critiques of proposals due – Biochemical methods for manipulating the code in vivo – auxotrophs, selection strategies, experimental evolution

April 30 

Last class – Anti-sense RNA and RNA interference

May 7 


Proposal due

Office hours:  
CAT: Wednesdays 5:30 - 7:30 PM and by appointment,

 



Email:  Townsend@jhunix.hcf.jhu.edu




TLH: Drop-in or by appointment, email: Tamara@jhu.edu

